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ABST5PACT

The pur *pose of this siudy'was to investigate whether
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A two- factor analysis cif variance with developmental level crossed
with teachers was used to analyze the scores from-the nine
individually administered competency measures accompanying the SAPA
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reviiring.exhaustive sorting. (Author/NH)
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INTRODUCTION

*Educators engaged in curriculum improvement in the last decade have

been concerned, not only for what is tau ght in elementary school, but also,

.

for app ications of learning theories as espoused by Piaget, Gagne, Bruner

and Ausabel. A diligent pursuit of implications of.these theories to such

vital issues as sequencing instruction and concepts children can under-
ow

stand ativarious'ages has been of majorinterest to researchers. Almy.

'(1964, p12) writes,:

"Emphasis on education in relation to human-development
has swimched from an emphasis during 1930's in habit training,
to preoccupation with social and emotional aspects of development,
to concern with personal and subjective aspects'ochIld behavior,
to (most recently) theintellectual aspects of development" (p. 12),

The revival of interest in the theories of Piaget with the emphasis

on s'definite order of stages in the cognitiv development of a child't

concepts seems to hold real possibilities for amore rational approach

in determining a sequence of learning experience in science.

Along with theoretical exploration of the-.concepts of area, length

%and volume, inhelder and Piaget , (1964) hate hypothesized a sequence of

classificatory bkiavior on the,part of thk young child. The studies of
.

Kofsky (1963) and Allen (1967) correlated sufficientlymithPiaget and

Inhelder for one toassume that clasSificatory skills develop in diildien

, . .

from'single sort ing through multiple classification to hierarchical

classification and class inclusion.

.Goncurrent with the educatfor's interest in riaget's findingg has

been the development of several innovative ele7tary science grograms.
4

Under the auspices of the American Association for the advancei1t of

Science, Science-A Process Approach (S-APA), process-centered cuttitulum6I

'14asideveloped.coneisting of Part'A through E of which A is usually,'

Paper presented at the natio al meeting of NationalAssociati6hjor
Research in Science .Tepching held at San Francisco, April 19-20, 19U.
,
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placed in kindergarten, and the other parts in subsequehtrades. SAPA's

1967 edition was made up of twenty to fwenty-sikhierarchially-airanged

exercises to be eaught throughout the school year. %

Classification is one of the eight intellectual process skills proposelP7

for the S-APA's primary grade science Cftriculum. Eleven exercises comprise ,

thb classification hierarchy of S-APA's 1967 edition. The crassification.,

lessons are taught sequentially frOm single sorting in kindergarten and

to the more complex skill of hierarchical classification introduced in

second and third grade:

STATEMENT OF. THE PROBLEM

; 0

The pUrpose of this study was to investigate whether sdctei's in S-APA's
.

. .

classification exercises,'designed.for primary gradh ctrildren, is conttn-
, -

2 1 . .
. ..,

gent upon thE children's stage of development as defined by Piagetian theory.
-....

. ,
t 1

-More specifically, the investigator sought to determine whether second
- .

grade students who have reached,Piagges concreteoperhtional.stage of ,

intellectual development, characterized by tee abilltaq fo perform multi-
-

classification tasks,'are more likely to succeed on S-APA exercises requiring

multi - classification ability than -their second grade classmates who arc at

the pre-operationardevelopmetaX stage..

Si

_

the problem was factlitated-by the exploration of the following:

1. Comparison of'the performance ofsecond:grade students defined

.
as (1) pre-operational. and(2) cencrete Operational on nine.... . . ,

of S-APA's Classification exercises.
.

L. Comparison of the teachers' effect on the performance of

second grade students in the (1) pre-operational and (2)

concrete operationar stages.

o4
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- Analysis of the interactions of the foregoing two. effects;

developmental stage and instructgon:

y ASSUUFTIONS OF THE STUDY

11

The investigator apsumedthat: (1) 'children proceed through devel-

opmentar stages that aresequenthilly invariant and cumulative as asserted

by Piaget (1964); (2) certain oierations are Characteristically distinctive'

of a developmental stage, such as class inclUSion and hierarchical,reclas-

sification r- elationships IA the concrete operational stage; (3) teachers

I

4

and supervisors should des4gn science curriculatenCourage and accommodate

1.4

g experiences to ebincide withthis development;, (4) the organization of lea

iaietian stages necessitates knowledge of the processes that distincuish

each stage of development ire such logical operation; as classification.

. .

HYPOTHESES OF THE STUDY .

.
0, ) ,

t ..
. , . .

.
-

.

he
.

e hypotheses for this study were derived from.the basic premise that,

secon grade Children at Piaget's concrete operitional stage of intellectual

developme nt will be able to exceed the performance of the children defined

at a pre7operatirlItal stage on tasks that require higher order multiLclassi-

fication ability. Niiie hierarchically arranged, classification dxerciies were

employed and the null hypothesis was tested for each.

The nine S-APA lessons were analyzed by the investigator and an indepen-_____

dent judgelfor emir inherent classification properties as defined by

Ihheldei, Piaget.(1964), Kofsky (1963), Allen (1967) and others (see table 1).

.Hypotheses were derived from this analysis that reflected expectations

.

for

.

the pre-operational and concrete operational groups on these classification

Dr. Dorothy Alfke has served ag a consultant for matters deiling with the
S-APA program. 5

f
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less on s.

Hypo esis 1

0 S.

t
fo

*

econd grads students in a prooperational stage of develOpment

will not differ in achieveient frbm second rade students in the coon

prete operational stage after'receiving instruction on each of the

nine SrAPA classificatioAkexercisas (CE) listed below and.ully described
%

in ableL.

Ir

.

Insert Table 1 here.

.i

1. S-APA ;CE -Ad (Hypothesis

" 2. S -AP. CE -As,.. (Hypothesis

3. .S-APA SAv TIlypothesis

4. S -AP4

5. S-APA

CE-Ba

CE-Bi

6. S-APA CE -Cb

(Hypothesis

-(Hypothesis

(Hypothesis

7. S-APA CE -tm (Hypothesis

8. S-APA CH-Car (Hypothesis

9. S-APA CE-CV (Hypothesis

4.

ypothesis 2
Ar-

0
H
2
There will be no differences in performaice on the competency

41-Ad)

'lAs)

lAv)

1Ba)

1Cb)

lem)

Its)

160"

.

41,

p

measures on each of*the nine S-APA classification exercises between
t .

second grade students in't6 pry -operational and concrete operational

stages who were randomly assigned wretched pairs to Instructional

.4
Group X and thstruotionat Group Y.

Hypothesis 3

H
3

There will be

anirthe instructional
;

no.interadflon'betweeti

groups in each of,nine

6

the developmental groups

.S-APA Classification

.



-exercises.

Definition. of Terme

4

Claiaiication: The process of imposing order in collections of objects

ia-.events., to Show similarities, differences and interrelationships. It

is the ability to abstract the common property. in a group of objects or
40'

experiences and to extend the class to include all objects or experiences

`-">,. .
.

possessing that common property. (Lavitelli, 1970) A

, .
Consistent SOrtinft Two or more objects can be grou'pe4 together because

they sure some prOperty.

Exhaustive Classes: Al/ objects possessing a particular property should
t.°

be grouped together.

Hierarchical Reclassification: Objects can be sorted into an all-inclusive

class and then into subclasses.

Hierarchy or Learning Hierarchy*: A collection of indentified capabilities

consisting of terminal behavior, its identified subordinate behaviors and

the hypothesized dependencies among'these behaviors.

*
Inclusion: A superordinate class is larger than any one subordinate class. -

Resemblance Sorting: Two objects can be grouped together because they

possess some property. in common.

r
* Theiule statements and definitions are from Kofky (1963).

SELECTION-OF THE SUBJECTS

The following three steps were used to select subjects for the defined

pre-operational and con6eie operational stars. Twenty of the second

grade children initially selected for the study (a).seored 11 or 12 on the

Concept'Assessment Kit-Conservation t(CAK-C), 1968]; (b) passed the conser-

k
'Vation tasks in the order suggested by the'research; and (c) passed the



1

four inclusion tasks

therefore,defiped as

N..

of.the Kofs'ky Classification Scale (KCS), and were

concrete operational.

r.
Insert Figure 1 about here.

'A

)The remaining 53 second grade children had.scOred 10 oebelow on the

CAK-C scale and had been initially defined as pre-opeiational. Two of
,

'these children did not pass the conservation tasks inethe-order prescribed
.

-.-

t
in the retearch, and therefore, were labeled as transitional. After the

administration of the KCS there remained 35. students in the pre-operational.

group.

Eight children who failed to score 11 or above on the CAK-C tests,

but passed the four inclusion tasks of. the KCS, were defined as transitional. ,

. ,

Two children who had scored 10 and failed to crserveyeight were defined
/T.

as transitional. One of these chili:It& passed the !inclusion tasks, while

the other child did not. 'Both .children remained in the transitional group.

Due to attrition eight students who would haVe been part of the pre-oper-

ational group had to be dropped

The final step in the selection proceds was the administering) of the.

Otis - Lennon Mental Maturity Test, Elementao I, Form J (1967) to sixty-

five children. In order to match pre-operational and concrete operational

.
,01

children the mental age scores were ranked from the highest to the low*

and. matched within one standard error

The experimental design necessitated dividing matc pairs of pre-

,operational and concrete operational at random into teacher instructional

. groups (X and Y). X coAsisted of sixteen children; eight matched ire-

operational and concrete operational.! Fourteen childt61?; seven matched.

4



pre-operational and concrete operationAlyere.,assigned.to Y. The siMple

size was limited for.spveral reasonSt The number of.children available

and the length of.tive for the administration of:the individual tests

by the investigators prohibited a larger sample,' With a total of 30

subjecty, the post-testing requirh a total of 51 hours; file screening of
-

.

. . pupils into two groups even more time. A small teacher-stUdent ratio wps

desired.

.

INSTRUCTIONAL OCEDURES

Nine exercises from Parts A,' B, and C classi "ficatibn hierarchy of the

revised Commercial Edition (1967) of Science-A Process Approach Prokram

considered appropriate by the,developers for. kindergarten, first, arid''

second grades (AAAS 1965, p. 16),Were taught during the treatment period

(Table 1).).

The two elementary teachers involved in thisstud were experienced
-

in using *6-APW materials. One teacher 'had been in one of S-APA's:pilot.

. .

schools where the 'materials were field tested. The other teacher, the
_
1 .

.

investigator, had used the materials as !A classroom teacher and had trained
.

! .1

. . ____

:teach& in the use of S-APA. The teachers cooperatively planned the instruc-.

tion of-each lesson. .

.

-
.

,
:

The instructor followed the.precise guidelines set forth in S-APA's
.

%
. - .

teacher guide books. The instruction of each of the nine S-APA excercises ,

took five to six instructional periods of:approximately 30 to 45minutes

spanning it two meek period.

The scbeal district in'which this study was conducted h4 adopted

S-APA as its seience.program prior to the study. However, the subjects

in this study had not yet been exposed to S-APA.
.

Th* instruction was in keeping with aimsic philosophic tenet of 'the'

9
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new science ptograms; dist is, active, individualized participation in th e

learning process, particularly, in.the primary. grades, is essential (Ramsey
i

"I
and Howe, 1969). VI

,

Due, to tVe tithe and scheduling limitations, the investigator Could not.'

teach all.the-prerequisite lessons to the classification:exercies as

implied by the_S-APA hierarchy. He.recognizes this as an unavoidable

limitation of the study.

1

Following the instruction of all oP the nine Classification.exercises
)

,
, -

' S-APA's competency measures were individually administered by, the'inves-, .
. ,

ti I tor to all 30 children. The order in which the children were .a nit,-

tered tfe competeAcy measured Was not constant; but rather thetesting
.-.

-
). '-

, followed the convenience of the regular classroom teacher's schedule.-
, , 4

A
4 -Testing each child' required 15 minutes ior'eadh of. the exercises.. .,The.

. ,
:) .

'

administration and scoring of the competency measures followed the outline

in S-APA's teacher's' exercise bobilet.

ANALYSIS ,OF .THE 'DATA-

.

. .. .

The raw datp consisted of 'the competency measure adbiev, emecOdbres
,,,

,. . ,.., .
.

of the nine S-APA classifipltion exercisesioreach of'30 "children. To

.."

determine whether differences existed betWeen thescor4s of the pre-. N. 87
. .

,operational and concrete operational groups the.investigator selected the
,

Analysis of Variancelfot Matched'GrOups'(ANOVR) statistical package program_

'from The Pennsylvania State UniVerbity's Computation Center, The ANOVR

program tested for the homogeni,ty of variance, the,reatment of the two
,

main'effects, developmental stages andinstruCti0C1 groups X and.F.
.

,.As well as the interaction of the two maim effee The level of g-

nificanee for tetaining,or rejecting the null h thesis was set at the
4

.05 level.

1.0
4.1

it
tCI

S'" ,

ILO

411.
; I 4



SUMAAY OF FINDINGS.

There were nosignificant differences between the mean achievement
.

scores of,children_in two development' groups on the two S -ARA exercises

A,d and A,s:iihich require the two lower-order classification skills

-

(see Table 2), therefore hypotheses (H) 1A,d and H1A,s were retained.

N.

"
fr--snsert'Table 2 here.

.4 , -
-, K

.
-.A

-.
..< i.;

However, in S-APA,classification exercises A,v; B,a;. B,i: and C;m also
...

e
. , ,

.-.-

1
6-...

C

.,.

L..

.

I

e

,

=1ARrequiring exhaustive sorting_ and SA exercises C,b; C,q; lli,C.,v requiring
f' ...N.

hierarchical classification ability, the mean achievement scores of children
.

in the concrete operat__.ional'group wereeigniTicantly higher thin he mean.
-.

'. ,,, .

of the,children in, the p e -operational group. Therefore, H1A,v through
S. V1

R1C,v were
rejected'.

,..

c, .... (
.

..)
s P ....., . \ ..4 "`z...-. .it..a

.

Insert Table 3 here.
..)

. ;,,

.

.

,

These findings imply that, wherais, the cognitive development of.sWildren

\.1.1 i . . ...'s
.

in ,,,pRiaget's concrete AD erational stage is such that they can comprehend
,

both lower"ind higher-order classification skills, 'children in-the re-
;

'
.,.. .

-,,

operational stage can master only lower-order classification skills. ,
is

. rnA, Z..

In terms ofteischet.effect, there were no significant differences in
'-' .

. .

the mean achievement scores on any the nine i-APA :Classification exer-
t

1
1'

-t

.
. .

cises of the children assigned o the two'Instructional groups. There
... .

were alto no significant interactions between the teacher. instructional .

.., .. .

groups and the developmental groups on any of the nine S-APA exercises.,
i a

-..

ii. . -
1 4 ,

1.) iar 4

IS
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i

r

k

These findings imply that achievdmeit on the S-APA exercises Were the

result of dependency bp, the developmental stage at'fihich the children were.

functioning and not uponteacher effect

ment between pre-operational and collet-40e

associated with the limitations of logics

,'1

Hence, the variance in daleve-

II'
r

operational groups could be

1 think4 present in children

ins;, he pre-operational .52;:and H3 qere,,retaiped.,,,
;- , '

, 1, . .

)

'
.

y

Q.DISCUSSION 7

Both developmental. groups-were equally successful on the two S-
, . ,

-.. .
.

exercises requiring fasemblance,and consistent sorting, This findihg .

, 4' .-, .
,

confirms Piaget's et al. assertiork that resemblance and consistent sorting .

.
. lb

are.-loweteclassification skills and should be' mastered by.the time children

are in second gr#de. What is perplexing, however, are the significant
. ,-...

differenceF between the means; of the two deyelbpmental groups on S-APA .

, * - ..- .

, !

,. \ ,

.

,.

exercises-A;y; B,a; Bzi; and C,t (see Table ld repreaenting lessons designed .

,-..-
.. .

. (, .. ,,
.. N. f . 4:-

by S-APA for kindergart*n# first4and second' grades,_ age leVels represented
...

C,-:". e
''.---""

--.-7-
.1

predominately by fkre-operational children. One would have expected to.
. ..\ J.-

.., w...

rintd results ilmitsr to that of earlier lesson*, S-A' VA,d and As (see Table 2);
, ir

--- , 1,
-.1 r

. The research regarding the -order idrwhich ekhadstive sorting Ability
-t.,

.. vs. ri,-,
. A

A.-' , o-'a

emerges is conflicting, howe 4-7. KpfskY (19631 verified Piaget's and .
,

' .s.
..L!"-, ; .

:idfleldees:research when,she `found that exhaustive class sorting,appeated
'f

. . .

., immediately following eonsistemt and'resemblance sorting' abilities.
.

..).r' , . .

-s
Ninety percent of the children seven years and cadet in Kofsky's study

were able.to carry out exhaustiVe-class sorting teaks. Howevei,
.7. '.

(1967)research, although agreeing substantially with the predic4d order,.

..4§11f4

A. V;

s phelder andKofsk91-diders in respect, too exhaustive cllhs ,^.
0.1 , ' .......

...,
. .. ,

sortf4. Allen found that children'were'unable to '.br5 exhaustively until

. 1. .

`7: somewhat 14er in the'sequencey-classification behavior: tlo hl.gher.than
, or . ., t

...i, .

third anti fourth grade children were able to sort
a,

.6 Orcent of second,.
t 4i.

'S ..i.,;-in`
-i ott. - .---

'1
,

i ..

i? . .

A

Os

VP.

12
t.
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.

exhaustively.

If.Annett's (1959) study indicatedAt VAS not entil after eight ysers; 1 .. ,

, of age that children-bnuld sort e'khaustively. This study onfirms6Allen's.
-

.-
and Athletes findings that exhaustive sorting may appear somewhat -later.

than Predicted by Piaget and Inheldeie,

Infielder and.Pieget (1964), Ginsbuig an per (1968), andKamaii
6

(1969) indicate.'chirdren in the concrete op rational stage should beable
14

,to carry `out higher -order classification
skills; hamely,hierarchical cl,as-t

sification skills. This would imply that concrete operational children

/'\
would be'more successful than pre6-operational Childrenon S -AYA alassifi--

?s, ,
r,

cation exercises C,b;- C,q; and C,y, employing hierarchical classification

skills. The findings of thid study support the theorists who suggest that
\ .-

.

children possessing the Mental operations characterizing thecoqcrete
J Ar7 \ .

I.
. 4

operational stage are'ebleto form higherorder multi -clessificatipn il

t teaks N.
0 V.

*
.

e
... '

IMPLICATIONS .

SciFage. cgrrietilims based amersiagetien theory have appeared juit'

withimthelast decade. This study implies that tile' developmental

staggs of childreti should be considered a'factor in the.sequeneing
. .

of cognitive'expectatioris in curricula such as S-,APA.
.

Children' at different comiti4e.developmentalitages may find speciffE

skills beyond 'their' level of coimprehension'if adequate sequenceeiof pre-

requisites:eve not proVided. The'refore, curriculum specialists andeval

uators at the'-dihtrict and state levels should be continuously organiiing.

wand evaluating new curriculum materials for their'appropriateness to such
#4.

variables as ths,eevelopmental stage of children. '

teachers should reeN.ze that e lementary age children studying science

L

r

1

sot

p

a
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lessons employing process skillp need individualized ins,ructibn just as

,r4

they do in quy other subject area.. If the suggestion for 40 ndividuhl -

. 2.
.

ization of learning is followed, the elemenAry classroom teacher would

,

need to: (1) diagnose children's level of development with Piagetian

instruments, (2) structure the lessons to the comprehension of the children's

development stager slightly beyond that stage to challenge the child,

(3) provide practite in manipulatiug_aUd interacting with p.variety of

,

potentially novel scientific objects both in groups with other children
)

. .

or individually, and (4) prepare additional process 'lessons that may act

asrerequ1sites to higher-order prows skilis.

Since it seems the stages of development 'at Aich a child is func--

tioning.has some bearing on his actiigvement, teachers should be prepared

in facilitatinesuctess and imp nt throtigh_carefully sequencing

.

prereqt4site skills. . .11

,.... '..:. 3

.. LIMITATIONS -4-,
-..,

..- -
=-__ -- 7,-' -.._:,,,.--....._ --............. =---

r- .. 1.-,'Not all the PYerequisite skills from S-APA processet othei than cies -
, '4

.

sification were taught to the. subjects.i. B4-cause of the hierarchical nature
4, -t _ __:

,

-

of.,S-APA, this man-have affected the results of the study. -

:

74'7 .

.

0 ' .

2. The subjects selected for this study cam ftom a predominaielfprOfes-t.,.4 .7

sionalcommunity of Central Pennsylvania: Thesatehildren tay/ot be

A.4.

reprefentative,of a cross-section of school populatiOnsoankt; . th4.cne*:.-44,....r

. . A

results of this study could be generalizable only to similar school
. ' 6 .

4 .
TS

communities:

RECOMMENDATIONS FOR FURTHER RESEARCH .4:

4
- - ....

. a ,

1. The basit'study should be replicated withethe,fnal6fingJeltetnatives
, -1K

A. '-
/

foeincluded .in t119,deirkin: . . f
at.,,. . C/ ..

, .

a. A larger sample of childrtn, including those from urban and rural

. '"'r-Qt

14



. r

. areas.

b. A longer treatment period tp teach and/or diagnoses for competency

of all the prerequisites tO'S-APA's classification hierarchy.

c. A control group of Children who would not have'behn exposed to the
S-zAPA classification lessons -should- be added.

d. Kindergarten and first grade children should be involved.

2. Similar studies could be conducted using the classification exercises

of ESS and SClS.

3. Similar research could investigate additional S-APA process.hierarchies

such as measurement.

15
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Tablg 1,

-
,

Nine S-APA Classification Exercises Tested

MentifiCation of Classification SkilA Name of Gaoling -(::

S-APA Exercise . Required* S-APA Exercise (Referred to hereafter as) .

t ' I

Part A,d Resemblance sorting
Consistent sorting

Part A,s

T

'Classifying Le yes,
Nuts and Shel

.CE -Ad

Resemblance so rting Purposes

Consistent sorting. Clasp

Exhaustive sortihg
ication

CE-As

Part A,vD Resemblance sorting
Consistent soilpg
Exhaustive_soifing

Classifying Animals = CE-Av -

Patt B,a' Resemblance sorting . Observing Living and

Consistent Iwting. non - living things

Exh ive siAting

CE-Ba

Part B,i Re/emblance sorting, Variations of Objects CE -Bi

Consistent sorting of the same kind

Exhaustive sorting

Part C,b

/
,-J
.1

!:7

Resemblance sorting Kinds of Living Things CEO -Cb

Consistent sorting in an Aquarium\

Ehaustive sorting
.

Hierarchical reclassr-
fication

Past Resemblance'sorting' Solids, Liquids and CE-Cm

Consistent sortihg Gaseous State of

1, Exhaustive eorting -Metter

Part C,q Resemblance' sorting Color Wheel

Consistent sorting
Exhaustive sorting
Dual class membership
Hierarchical

reclassification

1.

CE-Cq

'1"1090..

Part C,v Consistent sorting Separating Materials

Exhaustive sorting from Mixtures

Hierarchical reclassification
*44

17

CE-Cv
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Table 2
Sunmar, Of Anolysis Variance for Nine S-APA Classification Exercises
(4-instructional Groupe: B-Developnental Croups; C-Interaction)

-t-
S-APA Exercise Soprce S.S.. M.S. DF F-tatio Probability

0

1. CE -A,d X .095, .095 1 .02 .R9

Pror .51;5 .045 13
,

.133 .133 1 .90 .34

A .116 .116 :1 .87 .37

'Error 1.75 .134 13
; i

.

2. CE-A,s r No anallisis necessary as all 15 studetits in both developaental
groups obtained perfect scores of 3.0 on this exercise:

3. CE-#0/ A .054 .054' 1 .005 .94

Error 1.38 .106 13
8 14.7 14.7 .1 19.37** .001

1.93 1.93 1 2.55 .11

,111.

-Error 9.R7 .759 13

0 .095 .095 1 ' .067 .08
Error .185 .014
13 1.20 1.20 1 5:98* .02

C .193 .193 1 .962 . .34

Error 2.60 .201 13

A .40/ .402 1\J 2.12 . .17

Error 2.46 .190 13 .

8 '1.63 1.63 1 8.62* .01
C .402 .402 1 2.13 .17 A
Error 2.46 '.189 13

.

4,

6: CE-C:b A
Error
R

Y"
.

Frror

12.34 12.34 '1

85.86 6.60 13

56.403 56.03" 1

2.20 2.24 -' 1

168.18 R.32 1

1.87 .20

6.71* .02

.28 .61

7. CE-Cm A 6.31 6.31 1 3.71
. Error 22.15' 1.70 13 . 60

B 38.53 38.53 1 24**
7. C .101 .101 1 .06

Error 20.37 1.57 13

t

9

a

8. CE--t,q J A .57 .57 1 .33 ' .57

error 22.29 1.71 13

'9 loll 8-4 20.83 20.83 1 11.45** .005

C .149 .149 1 .908 / . .93'

i a Error 23.65 1.82 Y3

*Significant at 0.05 r At .05 with 1,13 df4.67
**Significant at 0.01't F it .01 with 1.13 df9.07

9. CE-C,v A
Error
8

C
Error

.018

59.86
46.29

.111 .
42.71

.00

4.98
46.29
0.00
3.56

1

12

1

1

12

s

.00

13.00**
0.0
0.0

1.0

.004

'1.0

*Significant at 0.05 F at .05 with 1,12 df4.75
**Significant at 0.01 F at .01 with 1, 12 df-9.31

21
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